Electronic Version 
Stylesheet Version vl.1.1 

Description 
INTEGRATED CIRCUIT 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This Application is a Continuation of application PCT/ 

JP02/06971 filed on July 10, 2002. PCT/JP02/06971 

claims priority for application 2001-220875 filed on 

July 23, 2001 in Japan. 
FIELD OF THE INVENTION 

[0002] The present invention relates to an integrated circuit. In 
particular, the present invention is suitable for use for in- 
tegrated circuits for which a plurality of functional blocks 

are integrated within a single semiconductor chip. 
BACKGROUND OF THE INVENTION 

[0003] | n recent years, integration of semiconductor chips has 
progressed, and circuit blocks that realize many more 
functions have been integrated into a single chip. When a 
plurality of circuit blocks are integrated within a single 
chip, wirings used to exchange signals are connected to 
each circuit block. 



[0004] when digital data or a digital control signal is supplied to 
each circuit block within a semiconductor chip, wirings to 
each circuit block are required, in accordance with the 
number of the circuit blocks and in accordance with the 
number of bits of targeted digital data, etc. 

[0005] FIG. 1 is a schematic diagram showing the structure of a 
conventional integrated circuit which a plurality of circuit 
blocks are integrated within a single semiconductor chip. 
In FIG. 1, "1" denotes a decoding circuit that is comprised 
by a serial interface circuit, and "2" to "7" denotes a plu- 
rality of circuit blocks. The semiconductor chip 100 inte- 
grates one decoding circuit 1 and a plurality of circuit 
blocks 2 to 7. 

[0006] a plurality of signal lines 8, including address lines and 
data lines, are connected to an input terminal of the de- 
coding circuit 1. The decoding circuit 1 decodes the ad- 
dress signal with a few bits inputted from the address 
line, and outputs the digital data inputted from the data 
line, in an amount equivalent to the number of addresses 
after decoding. 

[0007] Therefore, the signal lines 20 including a number thereof 
equivalent to (number of addresses after decoding) X 
(number of bits of digital data) are connected to an output 



terminal of the decoding circuit 1. For instance, when the 
address line of the signal lines 8 is 4 bits and the data line 
is 16 bits, the number of addresses after decoding is 16. 
Thus, the signal lines 20 of a number obtained from 
16X16 (=256) are connected to the output terminal of the 
decoding circuit 1. And such signal lines 20 are wired to 
each circuit block 2 to 7. 
[0008] However, regarding the conventional integrated circuit 

shown in the FIG. 1, 256 wirings are connected to each cir- 
cuit block 2 to 7, arranged in a scattered manner within 
the semiconductor chip 100, from the decoding circuit 1. 
Thus, this causes a problem in that an extremely large 
number of wirings are routed over the semiconductor chip 
100, and the chip area increased in accordance with that 
amount. 

[0009] Also, since many wirings are routed over the semiconduc- 
tor chip 100, noise is caused on the adjacent wirings 
when a high-speed signal is transmitted. This is also a 
problem where so-called "crosstalk" noise is caused in 
many places. Thus, there has been an additional problem 
where designing a suitable chip layout is very difficult and 
the efficiency of the development of integrated circuits 
declined. 



[0010] The purpose of the present invention is to resolve such 
problems, to reduce the number of wirings routed over 
the chip in a semiconductor chip that integrates a plurality 
of circuit blocks, and to realize miniaturization of chip 
size, reduction of crosstalk noise, and facilitation of lay- 
out. 

SUMMARY OF THE INVENTION 

[0011] An integrated circuit of the present invention integrates a 
plurality of functional blocks within a single semiconduc- 
tor chip. A plurality of decoding circuits, for which ad- 
dress lines and data lines are connected to an input ter- 
minal, an address signal inputted from the address lines is 
decoded, and the data inputted from the data lines is out- 
putted according to the results of the decoding, are ar- 
ranged within the semiconductor chip. And signal lines 
with a few bits including the address lines and the data 
lines, are wired to said plurality of the decoding circuits. 

[0012] | n another aspect of the present invention, the plurality of 
the decoding circuits are arranged in the same number of 
the plurality of functional blocks. 

[0013] | n another aspect of the present invention, the plurality of 
the decoding circuits are respectively arranged near the 
plurality of functional blocks. 



[0014] According to this present invention, the wirings routed 
over the semiconductor chip can be made in accordance 
with the number of bits of the signal lines alone even at 
maximum, and the wiring area as a whole can be reduced 
more significantly than ever before. 

[0015] Additionally, according to other characteristics of the 

present invention, decoding circuits are arranged individ- 
ually corresponding to each functional block, and wirings 
of the signal lines, which are small in number, to each de- 
coding circuit is possible. Thus, the area of wirings routed 
over the semiconductor chip can be sufficiently reduced. 

[0016] Moreover, according to other characteristics of the 

present invention, it is possible that the wirings from the 
decoding circuits to the functional blocks, which are large 
in number, can be made as short as possible, and the 
wiring area of the entire semiconductor chip can be fur- 
ther reduced. 
DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a schematic diagram showing an example of the 
structure of a conventional semiconductor chip. 

[0018] FIG. 2 is a schematic diagram showing an example of the 
structure of a semiconductor chip for which the integrated 
circuits of the present invention are implemented. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0019] one embodiment of the present invention is hereinafter 
explained with reference to the drawings. 

[0020] FIG. 2 is a schematic diagram showing an example of the 
structure of a semiconductor chip 10 for which the inte- 
grated circuits of the present invention are implemented. 
The semiconductor chip 10 of this embodiment integrates 
a plurality of decoding circuits la to If which are com- 
prised by the serial interface circuits and a plurality of cir- 
cuit blocks 2 to 7. 

[0021] a plurality of circuit blocks 2 to 7 are a collection of func- 
tional blocks used to realize different functions. Through 
the mutual operations of such functional blocks, targeted 
data processing is executed. The sizes of such circuit 
blocks 2 to 7 are the same as the conventional examples 
shown in FIG. 1. 

[0022] | n t his embodiment, the number of decoding circuits la to 
If that are integrated is the same as the number of the 
circuit blocks 2 to 7. And such plurality of decoding cir- 
cuits la to If are arranged near a plurality of circuit 
blocks 2 to 7. 

[0023] a plurality of signal lines 8 including the address lines and 
the data lines are connected to the input terminal of a 



plurality of decoding circuits la to If. Each decoding cir- 
cuit la to If decodes the address signal with a few bits 
inputted from the address line, and outputs the digital 
data inputted from the data line, in an amount equivalent 
to the number of addresses after decoding. 

[0024] Therefore, the signal lines 20 including a number thereof 
equivalent to (number of addresses after decoding) X 
(number of bits of digital data) are connected to the out- 
put terminals of each decoding circuit la to If. For in- 
stance, when the addresses line of the signal lines 8 is 4 
bits and the data line is 16 bits, the signal lines 20 of a 
number obtained from 16X16 (=256) are connected to the 
output terminals of each decoding circuit la to If. 

[0025] However, among the circuit blocks 2 to 7, there are some 
circuit blocks that do not need to fully use 16-bit digital 
data. In such cases, from among the data lines corre- 
sponding to 16 bits included among the signal lines 8, no 
data lines corresponding to the bits which are not used 
will be inputted in the decoding circuits la to If. 

[0026] For instance, if only 10 bits of data are used for circuit 
block 4, only the data lines corresponding to 10 bits are 
connected to the input terminal of the decoding circuit lc. 
In such case, it is acceptable for the signal lines 20 of a 



number obtained from 16X10 (=160) to be connected to 
the output terminal of the decoding circuit lc. And the 
size of the decoding circuit lc may be smaller than the 
decoding circuits la, lb, and Id to If. 

[0027] | n this embodiment, the 265 signal lines 20 are not wired 
to a plurality of circuit blocks 2 to 7 from one decoding 
circuit 1, as shown in FIG. 1. The signal lines 8 with 20 
bits at maximum including the address lines and the data 
lines are wired to a plurality of the decoding circuits la to 
If, which are arranged on the semiconductor chip 10 in a 
scattered manner. 

[0028] Therefore, the number of wirings routed over on the 

semiconductor chip 10 is only 20 at maximum for the sig- 
nal lines 8. Also, since a plurality of decoding circuits la 
to If are arranged near a plurality of circuit blocks 2 to 7, 
respectively, wirings of the number of 256 at maximum 
from the decoding circuits la to If to the circuit blocks 2 
to 7 can be as short as possible. 

[0029] Through this, the entire wiring area can be reduced more 
significantly than in the past. The number of the decoding 
circuits la to If is greater than in the past, and a greater 
chip area is required for that amount. However, greater 
miniaturization of chip area is possible due to the reduc- 



tion of the number of wirings, and the chip size can be 
smaller as a whole. 
[0030] Moreover, a plurality of the decoding circuits la to If are 
arranged within the semiconductor chip 10, and the signal 
lines 8, which are small in number, are arranged in each 
decoding circuit la to If. This may generate vacant space 
within the semiconductor chip 10. In such case, by using 
such vacant space, the elements used within the circuit 
blocks 2 to 7 can be located outside, and the circuit areas 
for the circuit blocks 2 to 7 can be made smaller by such 
amount. As such, the size of the semiconductor chip 10 
can be further reduced. It is thought that the elements 
that can be located outside can be the capacity elements 
occupying a relatively large area within the circuit blocks 2 
to 7. 

[0031] Additionally, according to the integrated circuit of this 

embodiment, since the number of the wirings routed over 
the semiconductor chip 10 is small, the number of parts 
where crosstalk noise is caused becomes small. This can 
improve the reliability of the circuits. Furthermore, this in- 
cludes a benefit in that designing a suitable chip layout is 
relatively easy, and the efficiency of development for the 
integrated circuits becomes improved. 



[0032] N 0 t e that, the number of the circuit blocks 2 to 7, and the 
number of bits of the address line and data line shown in 
the aforementioned embodiment are simply examples, 
and the present invention is not restricted thereto. 

[0033] Also, the above semiconductor chip 10 may be a com- 
bined digital/analog circuit that integrates a distal circuit 
block and an analog circuit block. 

[0034] And the number of the decoding circuits la to If does not 
have to be the same as that of the circuit blocks 2 to 7. 
This is to say, even if the signal lines 20 after decoding 
are wired, provided that no problems such as chip area or 
crosstalk noise occur, a plurality of circuit blocks may 
share a single decoding circuit for use. For example, as in 
FIG. 2, two circuit blocks 5 and 6 may share the decoding 
circuit le (the decoding circuit Id is not used), and the 
signal lines 20 outputted from the decoding circuit le 
may be inputted in two circuit blocks 5 and 6. 

[0035] | n addition, the embodiments explained above have 

shown only a single example of the possible incarnations 
upon implementing the present invention. This should not 
cause the technical scope of the present invention to be 
restrictively interpreted. This is to say, the present inven- 
tion can be implemented in various forms without deviat- 



ing from the spirit or the main characteristics thereof. 

[0036] As explained above, according to the present invention, a 
plurality of decoding circuits are prepared within the 
semiconductor chip, and the signal lines are wired to each 
decoding circuit. Thus, the amount of wirings routed over 
the semiconductor chip can made in accordance with the 
number of bits of the above signal lines alone, even at 
maximum, and the wiring area as a whole can be reduced 
more significantly than in the past. This enables miniatur- 
ization of the chip size as a whole. 

[0037] Moreover, since the amount of the wirings routed over the 
semiconductor chip is small, the number of parts where 
crosstalk noise is caused becomes small. This can im- 
prove the reliability of circuits, designing a suitable chip 
layout becomes easy, and the efficiency of the develop- 
ment for integrated circuits can be improved. 

[0038] Also, according to other characteristics of the present in- 
vention, since a plurality of the decoding circuits are pre- 
pared in accordance with the same number of the func- 
tional blocks, the decoding circuits can be arranged indi- 
vidually corresponding with each functional block. In such 
case, since there is a small number of wirings routed to all 
decoding circuits, the wiring area routed over the semi- 



conductor chip can be sufficiently reduced. 
[0039] According to other characteristics of the present inven- 
tion, since a plurality of the decoding circuits are arranged 
respectively near a plurality of the functional blocks, the 
wirings from the decoding circuits to the functional blocks 
can be as short as possible. This can further reduce the 
wiring area of the entirety of the semiconductor chip, and 

the chip size can be smaller as a whole. 
INDUSTRIAL APPLICABILITY 

[0040] The present invention is useful in that for a semiconduc- 
tor chip that integrates a plurality of circuit blocks, the 
number of wirings routed over the chip can be reduced, 
and miniaturization of chip size, reduction of crosstalk 
noise and facilitation of layout can be attempted. 



